[Standard procedure and the diagnostic criteria for the Ellsworth-Howard test using human PTH-(1-34)].
The present study was undertaken to establish a standard method to perform the Ellsworth-Howard test using human PTH-1-34). For this purpose we made a survey of literature concerning the Ellsworth-Howard test and then examined the data of the Ellsworth-Howard tests performed on 178 hypoparathyroid patients using human PTH-(1-34). The main items of investigation were: (i) to determine the appropriate dose of PTH for administration to adults and children; and (ii) to define the criteria of practical usefulness for the differential diagnosis of the types of hypoparathyroidism. From the analysis of the data, the following findings and conclusions were obtained. The dose of human PTH-(1-34) appropriate for diagnostic use is 100 U per person for adults and 100 U per body surface area of one square meter (100 U/m2) for children. The criteria of positive response in the Ellsworth-Howard test are defined as follows. a) phosphaturic response: (U4 + U5) - (U2 + U3) = more than 35 mg/2 h b) cyclic AMP response: U4 - U3 = more than 1 mumol/h, and U4/U3 = more than 10 times. In the above formula, U2 - U5 represent the urine samples collected hourly in order. PTH is injected at the time between U3 and U4. For the application of the criteria in children, one should use the values corrected for body surface area of one square meter. It is necessary to confirm the following conditions before the application of the criteria: the presence of hypocalcemia and hyperphosphatemia; the lack of phosphate deficiency (basal urinary phosphate excretion more than 10 mg/2 h); the accuracy of timed urine collections (ratio of creatinine excretion during 2 hours before PTH to that after PTH administration in the range from 0.8 to 1.2); and the absence of marked diurnal variation in phosphate excretion (difference in phosphate excretion between the two basal hourly urine less than 17.5 mg/h). To ensure the above conditions, medications such as phosphate-binding antacids should be withheld for at least 1 week before the test, and the test should be performed according to the standard procedure described in this paper. The diagnosis of pseudohypoparathyroidism Type II should be done cautiously. It is necessary to take account of the high basal urinary cyclic AMP excretion and the elevated serum PTH level along with the results of the Ellsworth-Howard test (positive cyclic AMP response and negative phosphaturic response) for a definite diagnosis of this entity.